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VICTOR P. PALAMODOV over an irreducible analytic subset Nk of the variety A of all characters of the group in the space (0.2). Each representation Lk(\) consists of Floquet solutions of (0.1) with quasi-impulse A and contains only one Bloch solution. It may be thought as a Jordan cell for the given representation of the group Z 77 ' in the space of solutions of (0.1).
To get such a decomposition we use a global Noether operator for the characteristic sheaf of the system (0.1). Note that a similar decomposition obtained in [4] is more involved, since there only the local Noether operators [9] were used. We prove in § 3 that any coherent analytic sheaf on arbitrary Stein space admits a global Noether operator. In § 5 we state an analog of Malgrange's approximation theorem. . For any positive a we denote by Aa the image in A of the strip ||ImC|| < a/27r, < G C 71 .
We assume that operator p is included in an elliptic differential complex : Remark 1.2. -Inversely for any densities /^j, which fulfil iv), the second term of (1.2) is equal to 0{exp(b\x\)) at infinity and satisfies (0.1).
Remark 1.3. -The space Ep of solutions of (0.1), which satisfy (0.2), is generally an infinite-dimensional non-unitary representation of Z 71 . The equation (1.2) may be considered as a decomposition of Ep in an integral over the family of finite-dimensional subrepresentations L/c(A). But the densities Ukj are far from being unique unlike the StoneNaimark-Ambrose-Godement theorem for an unitary representation, where the spectral measure is unique.
Note that the representation L/c(A) is reducible, except for the case dimL/c(A) = 1, but is not decomposible, i.e. Lfc(A) is not equal to a direct sum of some invariant subspaces. 
Analytic lemmas.
Fix an integer k and consider the following family of elliptic complexes with n-periodic coefficients (cf. [4] ) :
where Wf denotes the Sobolev space of sections of Li on the torus T 72 , which are square-summable with its derivatives up to A'-th degree,
where t p means the formally adjoint operator to p, mi is the order of pi, We define an action of the group Z 71 on the sheaf W^ by the formula The following evident operator identity
implies that (2.2) generates for any k a sheaf complex
Denote by H^ =^Hi the homology of this complex. All Hi are coherent analytic sheaves on A, since (2.1) is a holomorphic Fredholm family (cf. [4] 
where H(K) means the homology group of a complex K.
Proof. -Consider two spectral sequences for the functor r(Aa,-) and the complex 7^; both converge to the hyperhomology. For the first one we have E^ = ^(^(Aa,^)). This term vanishes for q > 0, sincê (Aa,^) = 0, because 1^ is a holomorphic Banach sheaf [5] . Hence the hyperhomology is isomorphic to the left-hand side of (2.4). For the second spectral sequence we find E^ = H P (Aa,Hq). These groups vanish for p > 0 as well, since H^ is a coherent sheaf on a Stein space and F(A^,) ^ E^ ^ E^. This implies (2.4).
Now we pass in the spectrum I\ := F(Aa,^) to the projective limit on k. LEMMA 2.3. -There is an isomorphism (2.5) u(r(A^))^r(A,,^), i.:=i^.
Proof. -A formal scheme is the same as in the previous lemma. We compare two standard spectral sequences for the hyperhomology of the functor Pr of projective limit and of the spectrum F^. The term E^ = Pr^T^F^)) vanishes for p > 0 since the spectrum Hq(T,,) is constant in virtue of Lemma 2.2. The term 2^?* = E^o is equal to the right-hand side of (2.5).
For the second spectral sequence we have E^ = ^(Pr^F,,)). These groups vanish for q > 1, since Pr 9 = 0. Evidently Pr°(F^) = F(Aa,^)
hence E^° coincides with the left-hand side of (2.5). Now we verify that The cube P = {$ C R 71 , 0 < ^ < 1, j = 1,..., n} is a fundamental domain for the group Z 72 .
LEMMA 2.4 (cf. [3]
). -The formula
which is a topological isomorphism, where the sheaf I corresponds to the trivial line bundle L.
The inverse operator S~1 can be written as follows :
It follows that for any differential operator r with 77-periodic coefficients there is a commutative diagram :
where the operator r', generated by the family r'^) = t r(x,D + 27r^) as above.
Proof of Lemma 2.4. -The integral (2.7) is evidently a bounded function of x and moreover for arbitrary 77 G R 71 , ||?7|| < &/27T we have
because of Cauchy theorem and of (2.3). Hence ip{x) == 0(exp(27r?7 • x)) for x -^ oo, which implies (2.6) for i = 0. The same conclusion is valid for any derivative of (/^ hence (p is an element of Sb and the operator S is continuous.
For any function (p e Sb its inverse Fourier transform ^(^) is a holomorphic function in the strip A^ which decreases as fast as Odd" 9 ), when |d -^ oo, for any q. Hence the inverse Fourier transformation may be written as follows :
It is easy to see that ^ e r(Ab,J) and the operator I? : (p ^ ^ is continuous. This formula means that R is a right inverse to 6'. If we prove that 6' is injective, Lemma will follow. Suppose that S^ = 0 for an element '0 C F(A5,1) and develop ^ into a Fourier series on x :
It follows that ^o(x) = 0 and therefore '0 == 0, q.e.d.
To find out an inverse formula we start from (2.10) and change the integration variables y to y + x : Recall that analytic algebra A is a C-algebra, which is isomorphic to a quotient of the algebra C{z^,..., Zn} for some n. It is a Noetherian algebra. A collection of all analytic sets associated to M is denoted Ass(M). If X is a Stein space, for any point x C X any germ G associated to M^ is a germ of a set Y e Ass(M). This fact is contained in the following theorem is a Noether operator for M^ for each x 6 U.
DEFINITION 3.3. -If Y is an analytic set associated to M, we call Y-Noether operator for M any differential operator v ' . M -^ ^0(Y), where the direct sum is finite, such that for any point x C Y and any irreducible component G ofYx the composition pc is a G-Noether operator, where pc ' • ^ 0(Y) -^ ^ 0(G) is the restriction morphism.
In fact the operators vy in Theorem 3.2 are Noetherian. Now we prove the following THEOREM 3.4. Proof of Theorem 3.4. -We may assume that X = suppM. Otherwise we shrink X to suppM. Let Xj, j G J be the irreducible components of the space X (cf. [II] , ch. V]). Each of them is a Stein space and the covering X = UXj is locally finite. Therefore it is sufficient to prove Theorem for each sheaf M 0 0{Xj)\X^ j e J and we may suppose that suppX is an irreducible Stein space. We have the inclusion Ker/^ D Ker<5y, which follows from the fact that any component of {i belongs to 0^(X)-envelope of the set {^, z = 1,... ,r}. This inclusion implies that the germ Y is not associated to the Ker^y, hence 6y is a V-Noether operator for the module Mx. Lemma 3.6 implies that 6 is a X-Noether operator for M. Set K '.= Ker<5; this is a coherent subsheaf of M and for any point x^ Ox{X)-module Kx has no associated germs Z, dimZ = dimX. Now we argue using the induction on the number dimsupp.F, hence may suppose that Theorem 3.4 is true for the sheaf K. The maximum in the right-hand side is well-defined since U U N is empty, except for a finite subset of Ass(M). Lemma 3.9 implies Theorem 3.8, since we can choose a polyhedral covering for X, consisting of neighbourhoods V, which satisfy (3.4) and the sup-norm in the righthand side is majorized by the topology induced from the distribution space Combining it with (3.6), we get (3.4). To prove (3.7) we use (3.5), the inequality \s~l\ < const on the set U F) N \ W(N) and the estimate
-For any Stein space X, arbitrary coherent analytic sheaf M on X and any set Y G Ass(M) there exists an Y-Noether operator^y :M-^0(Y), which possesses the following property : there exists a holomorphic function s ^ 0 on X such that for any element a G T(Y, 0(Y)) there is an 0(Y)-endomorphism b of^O(Y), which satisfies the equation

0{X)-differential operator. Suppose that there exists a point y G Y and an irreducible component W ofYy such that the composition 0 := pw^y is an W-Noether operator with the following property : for any element a G Oy(Y) there exists an Oy(Y)-endomorphism b of ^Oy(Y) such that
for any holomorphic function h on U Fl A. To check this estimate we apply the Cauchy inequality. Lemma 3.9 and hence Theorem 3.8 are proved. k is an open mapping onto its image, when the first space is equipped with the canonical topology and the second one is endowed with the topology induced from nZ^'^ l^l Nk \ ^/c), where D\') means the space of distributions and f^ is any proper closed analytic subset of N^ such that sing Nk C f^/c. We may assume that for any k this set satisfies the condition : s -^ 0 on Nj^ \ ^fc? where s is holomorphic function, which appears in (3. 
., r(k).
Applying this computation to g and so on, we come to (1.3), which implies iii). The proof is complete.
Approximation.
THEOREM 5.1. -Suppose that a set <3> C A has a non-empty intersection with N^ for each k. Then the set of Floquet solutions of (0.1) with quasi-impulses A C <I> is total in the space of all solutions, which satisfies (0.2) for some a > 0.
Remark. -The similar result for differential equations with constant coefficients is due to Malgrange [12] .
Proof. -The statement is equivalent to the following : for ^ G r(Aa, Jo) the system of equations
